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Abstract 
As the community approaches the year 2000, surveyors and mapping specialist have a 
myriad of critical dates of changes that may require resources and input.  This paper 
provides an overview of the most important issues of the year 2000 problem as to how 
it may effect some surveying businesses.  This paper also brings attention of the 
Surveying and Mapping industry to the Queensland and Commonwealth legislation 
concerning year 2000 information disclosure. A wider summary of other critical dates 
are also presented along with what some government agencies are undertaking as part 
of a co-ordinated response. 
Surveyors and the Year 2000: Scare Mongering or Opportunity for Change – Robert Webb 
 2 
 
 
Introduction 
Surveyors and Mapping specialist have gone through a variety of changes in recent years, in 
not only the measurement science technology but also the way in which business is 
conducted. On the near horizon are a number of further changes that will probably impact on 
many surveying and mapping businesses. The impact has the potential to destroy some 
business avenues if no fore-thought or “preparedness” is involved in addressing these change 
issues. 
 
Queensland has more than 185,000 small to medium sized businesses, which account for 
more than 580,000 full time jobs or 52.1% of total employment (in Qld). Australia has more 
than 900,000 small to medium businesses, which employ more than 3.2 million people. This 
accounts for more than 50% of Australias’ total employment and more than $125 billion 
(58% of GDP). If for example the Year 2000 problem causes a 10% failure rate of businesses, 
the result will be a projected loss of $12.5billion (6% of GDP) and more than 360,000 jobs. 
 
The only way to beat the potential effects of the Millennium bug is to do something about it 
now and have a contingency plan in place before the end of the year. 
 
 
Chronology of Interesting Dates which may effect Surveying and Mapping 
Industry 
 
21/8/99 GPS Week Rollover - End of Week (EOW) GPS week 1023 to start week 
1024 (week zero January 6, 1980). This is a very significant number as GPS receivers use a 
10bit field to store the week number 1024. As the potential problem was well identified in the 
GPS system specifications, it was expected that most modern GPS receivers should 
experience no problems. It will be another 19 years before this problem is re-encountered. 
9/9/99 Error coding of some older base computer programming. A south-east Asian 
country using a Taxi dispatch system failed dismally in simulation because of this error coded 
into the program. In order to write more efficient code that allowed for the use of less 
memory, date fields were sometimes used to provide special functionality. The most common 
date used for this was 9/9/99. 
31/12/99  End of analogue mobile phone services in most of Australia. 
31/12/99 Queensland Time 23:00:00 NSW and Victoria midnight – Year 2000 
problem Daylight Saving Time NSW & Vic. 
31/12/1999::1/01/2000 Queensland Time 00:00:00 Midnight –Year 2000 
problem. 
1/01/2000 Queensland Time 09:59:47 GPS day/time rollover -GPS time (USNO) 
is approximately 12 seconds ahead of Coordinated Universal Time (UTC). 
1/01/2000 UTC 00:00:00 (10:00:00 Local Qld Time) Year 2000 problem 
with UTC rollover. 
1/01/2000  Implementation date of Geocentric Datum of Australia. 
10/01/2000  The first 9-character date using a two digit day field in the year 2000. 
29/02/2000  February 29, leap year 2000 – There are systems and applications that do not 
recognize the year 2000 as a leap year. This will cause all dates following 29-02-2000 to be 
offset incorrectly by one day. The rules for defining a leap year are if it is divisible by four, 
but if it is divisible by 100, it is not a leap year, but if it is divisible by 400 it is a leap year. 
Therefore the Year 2000 is a special case leap year that occurs once every 400 years. 
8/5/2000 Celestial Planet Concentration – The Sun, Mercury, Jupiter and Saturn are 
grouped together with Venus and Mars also in the same quadrant! Best viewing time is from 
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3pm through till just after sunset on the 8th May. The moon also sweeps by this cluster on the 
4th May but only the dark side is visible to Earth. 
1/7/2000 Introduction of Goods and Services Tax (GST) in Australia. 
1/10/2000  First 9-character date using a two digit month field in year 2000. 
10/10/2000  First 10-character date in year 2000. 
1/1/2001  Centenary of the Federation of Australia 
9/8/2001  The Unix end of file problem – Unix is the other major operating system, 
with a set of instructions that like Windows, DOS and Mac OS, run the basic functions of a 
computer. Unix powers many commercial and Internet computers. Unix tells time differently, 
which means that it does not have a year 2000 problem. Unfortunately it does have a 
September 8, 2001 problem! In Unix language, that date is represented by the number 
999,999,999. 
 
 
A Quick review of GPS time and UTC time 
The signals transmitted by GPS satellites are referenced to GPS (System) Time. Until June 
1990, this was the time kept by a single atomic clock at one of the system monitor stations. 
However, the practice now is to obtain GPS Time from a composite or "paper" clock derived 
from all operational monitoring station and satellite clocks.  
 
GPS Time is steered over the long run to keep within one microsecond of the global time 
standard, Coordinated Universal Time (UTC). The definitive UTC time scale is derived ex 
post facto by the Bureau International des Poids et Mesures (BIPM) in Sèvres, France. BIPM 
calculates UTC from a combination of data from about 230 atomic clocks (cesium standards 
and hydrogen masers) kept by 65 laboratories spread around the globe and reported by some 
50 timing centers that maintain a local version of UTC, UTC(k). BIPM carries out clock 
comparisons chiefly using data from GPS techniques and achieves an ultimate precision of a 
few nanoseconds. Most timing centers maintain their UTC(k) to within a few microseconds of 
UTC. 
 
Leap seconds are inserted into the UTC time scale every so often to keep UTC approximately 
synchronized with the earth's rotational period with respect to the sun, the length of day which 
varies slightly from day to day and year to year. The yearly average length of day is currently 
about two milliseconds longer than it was back in 1900, the base year that was used to define 
the "standard" day containing exactly 86,400 seconds, primarily due to the earth's tidal 
breaking. A difference of two milliseconds each day, every day, adds up to about 0.7 seconds 
after one year. The last time a leap second was inserted into the UTC time scale was on 
December 31, 1998. 
 
Unlike UTC, GPS Time has no leap-second jumps. At the integer second level, GPS Time 
matched UTC in 1980, but because of the leap seconds inserted into UTC, GPS Time is now 
ahead of UTC by 12 seconds plus a fraction of a microsecond that varies day to day. The 
difference between UTC as maintained by the U.S. Naval Observatory, UTC(USNO), and 
GPS Time is included on page 18 of subframe four in the satellite-transmitted navigation 
message. Currently, the GPS Master Control Station is actually maintaining GPS Time to 
within tens of nanoseconds of UTC(USNO), which, in turn, is kept to within 100 nanoseconds 
of UTC.  
 
Nevertheless, a Standard Positioning Service (SPS) user can only determine GPS Time, and 
hence derived UTC, to the accuracy afforded by selective availability -- the dominant error 
source for standalone (single-receiver) GPS positioning and timing. The present SPS timing 
accuracy is 340 nanoseconds at the 95 percent probability level.  
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The Year 2000 problem 
The Year 2000 Problem or millennium bug mainly arises in electronic equipment and 
computerised systems, databases and applications that use date and/or time calculations in 
their usual operations. There are basically 3 causes of the common Y2K problem:  
♦ programs that use 2 digits to signify years instead of 4 digits e.g. the use of 98 to signify 
1998;  
♦ some programs do not recognise the Year 2000 as a leap year;  
♦ some programs have used dates (e.g. the two digit 00 signifying the Year 2000) for non-
date purposes when the date was considered one that would be outside the life span of the 
program. For example, 00 may be programmed as shorthand for a command such as 
delete these files. 
 
 
The Technical Nuts + Bolts and Location of Failure 
The point of transition, or rollover, failure is in the communication between the Basic 
Input/Output System (BIOS), and the Real Time Clock (RTC) and not specifically within the 
RTC/CMOS area itself. The RTC is generally designed as the first 14-bytes developed on 
Complimentary Metal Oxide Semiconductor (CMOS) technology. The main PC CMOS area 
is where date and time functions are maintained. The date and time is maintained via a battery 
backup and cannot be powered off without the removal of the battery. The specification for 
most RTCs is for a two-digit date, specifically the last two digits of the date (i.e. the 98, 99, 
00, 01 year part of the date). The original specification for the RTC (Motorola/IBM 
MC146818A) does not maintain a placeholder for the century byte. This is by design while 
the main CMOS area (where other hardware information is stored like disk type or video 
settings) is usually burdened with maintaining an optional area. Some RTCs can maintain a 
four-digit date and, as in the Dallas Semiconductor DS1285/DS1287 introduced in 1992, are 
compliant by most definitions. But these are exceptions, and are not based upon IBM and 
Motorola’s original specifications. 
 
With no standard location for the century part of a fully qualified four-digit date, the PC's 
BIOS must create a compliant environment for the operating system and applications during 
the Power On System Test (POST) or when date functions are requested via a hardware 
interrupt. It is up to the BIOS programming to make the RTC two-digit date and any century 
information stored elsewhere in the CMOS into a compliant, four-digit date for PC 
applications to use. A compliant PC BIOS can locate the century information stored in both 
the RTC and the CMOS area and produce a fully qualified, 4-digit date. After that point, the 
BIOS must also be able to update the century area in the CMOS (not the RTC), in real-time, 
from 19 to 20 as the date transitions. 
 
     The matter is not as simple as finding a BIOS known to be compliant. PC manufacturers 
usually select the least expensive and most widely available parts for their systems. It is not 
uncommon to find mixed parts in their parts bins and mixed parts inside each case. PC 
systems can differ within the same manufacturing run. In such an environment it is the 
combination of parts that make a PC compliant and not just the existence of a certain BIOS 
version. To further compound the problem, BIOS manufacturers usually license their code to 
the main board manufacturers. These main board manufacturers may then add secondary 
programming to enhance the overall system for energy efficiency or better performance. It is 
that "living" combination of RTC and BIOS and secondary BIOS code, as fitted to a main 
board, that makes a certain PC hardware combination compliant. This compliance cannot be 
determined by checking one machine and extrapolating results across an organization. You 
must check every PC. 
 
There are other much less common or even theoretical failures that also must be described. 
When testing PCs, you may find a limited number of configurations that cannot accept the 
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year 2000 as the current date. It may be possible for a PC to transition to Year 2000 correctly, 
yet not retain the 2000 date after the PC is restarted. This is not the same problem as a PC 
appearing to rollover correctly and then reverting to 4-Jan-1980 after a reboot – which is a 
flaw in the test method and not PC hardware failure. A PC that appears to rollover correctly 
may in fact not have updated its RTC clock via the BIOS correctly. Such a PC actually did 
not rollover correctly and still contains a date of 1900 in the RTC. But the DOS still displays 
a date of 2000.  
 
What Could Be Affected? 
There are many computer systems and equipment, which is "Year 2000 compliant" and will 
not fail. Additionally, there are many businesses that do not have a high degree of reliance on 
technology and may therefore not be concerned about the Millennium Bug. Unfortunately this 
is of little comfort if the compliant system is linked to a system which will fail or if your 
business is dependent on other businesses which may be affected by the 'Bug'. So everybody 
is likely to be affected by the Millennium Bug is some way. 
 
What is Affected? 
   1.Computer hardware and computerised devices  
   2.Computer software - operating systems, software packages, both 'off the shelf' and 
     custom developed, electronic data storage.  
   3.Computer firmware - where computer software is embedded in electronic devices.  
   4.Services - any service reliant on a device which has an embedded logic chip could be 
     affected.  
 
Some examples of equipment that my be affected: 
♦ Air Conditioning, Heating and Ventilation  
♦ Answering Machines  
♦ Any device utilizing a Central Processing Unit (CPU) - 286 (or older), 486, some Pentium 
computers 
♦ Automatic Teller Machines 
♦ Camera Date Recording  
♦ Closed Circuit Television Systems  
♦ Date Labelers - "Use By" date  
♦ Desktop Publishing Systems  
♦ Electrical Metering Equipment  
♦ Electronic Time Management Systems (eg. Personal Organizers)  
♦ Electronically Controlled Clocks and Watches  
♦ Elevators, Lifts and Escalators  
♦ Facilities and Building Management Systems  
♦ Fax Machines  
♦ Fire Detection Systems  
♦ Mobile and satellite Telephones (possibly older types) 
♦ Operator Interface Units (OUI) or Human Machine Interface Units (HMI)  
♦ Photocopiers  
♦ Scientific calculators (have you checked your survey calculator?) 
♦ Security Systems and Timed Locks  
♦ Stock Control Systems  
♦ Telephone Systems - PABX  
♦ Time Recording Systems  
♦ Uninterruptable Power Supply 
 
What can our Surveying Practice Do to Address the Year 2000 issue? 
There are generally five steps to addressing the millennium bug issue: 
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1. Awareness.  Management and Staff need to be educated on the issues and liabilities and a 
team should be formed to address these issues. 
2. Assessment and Strategy. Create an inventory of affected systems, and decide which 
have the highest risk for disruption. Plan your approach for remediation, budget resources 
and make contingency plans. Also remember to communicate with external third parties 
on their Year2000 status and whether your products are Year 2000 compliant. 
3. Remediation. Replace, retire, or modify systems and perhaps expand existing data to 
four digit dates.  
4. Validation. Perform testing and regression testing to prove the renovations will do the 
job. 
5. Production Implementation. Apply the changes to all systems. Remember to include 
systems in field offices or off-shore survey offices. 
 
 
 
 
An Approach to Checking your Personal Computer 
A number of Y2K service providers (solution providers) can provide checking and 
compliance to the millennium bug problem.  The following is a general six-step rating of 
performance with some explanation of test results for personal computers (PC). 
 
Rating  A: This machine is 100% year 2000 compatible and will have no problems due to the 
changeover from the year 1999 to 2000. This means that the Real Time Clock (RTC) will 
update the century byte when the year rolls over from 99 to 00. There is therefore no lag time 
between the year rolling over and the BIOS updating the century byte in CMOS as in a rating 
'B' compliant machine. Servers that are required to be in operation over the turn of the century 
should be upgraded to an 'A' rating machine when supplies become available. 
 
Rating  B: This machine will be year 2000 compliant within a short period of time after 
midnight on December 31st 1999, the exact amount of time depends on the firmware in the 
computer. Because of the small time period between the turn of the century and the 
RTC/BIOS/CMOS being updated, this machine is not fully year 2000 compliant. Ideally this 
machine should not be used during the change of the century without being shut down and 
rebooted. A rating 'B' machine is suitable for desktop applications and limited server roles 
where the role is not time critical.  
 
Rating  C: This machine will update the BIOS to be year 2000 compliant within a short 
period of time after midnight on December 31st 1999. However it will not update the 
CMOS/RTC until after a reboot on or after 1st January 2000. 
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Rating  D: This machine will be year 2000 compliant only after it has been rebooted after 
00:00am on 1st January 2000. This machine cannot be used if it is required to operate during 
the change of the century without a reboot. A rating 'C' machine is suitable for a minor 
desktop role and should not cause year 2000 problems as long as it is turned off over the 
change of century. 
 
Rating  E: This machine is non-compliant for year 2000 problems however there may be a 
BIOS upgrade to help alleviate the problem. There are problems that still occur with the 
upgrades so it is recommended that even if you get an upgrade for the BIOS the machine 
should not be used for any date critical applications. Upgrading these machines with BIOS 
upgrades or other fixes are not cost efficient and so they should be replaced. 
 
Rating  F: This machine is not year 2000 compliant and cannot be upgraded. It should not be 
used for any critical function or time dependant applications e.g. databases. All rating F 
machines should be upgraded before the year 2000. 
 
 
What the Commonwealth of Australia is doing about the problem 
The role of the Australian Commonwealths’ Year 2000 Project Office is to ensure 
Commonwealth departments and agencies are aware of the potential business impacts of the 
Year 2000 problem and that agencies make progress towards achieving Year 2000 
compliance by July 1999. This includes the following activities: 
  
1. A whole of government monitoring framework (focusing on mission critical systems and 
more accurate cost estimates) for agencies to report quarterly on Year 2000 Progress and for 
OGIT to report to the Minister for Finance & Administration on a whole of government basis. 
The Year 2000 Project Office can undertake audits of selected agencies of their progress 
towards achieving Year 2000 compliance.  
2. Assessing agencies at risk of not meeting the compliance deadline of July 1999 for their 
impact on the delivery of key Government services. This is reported to Cabinet by the 
Minister for Finance and Administration.  
3. Liaison with the National Strategy to identify common issues between the Commonwealth 
and Business.  
4. Conduct of third party reviews of agencies to provide them with independent advice on 
their state of readiness.  
5. Development of a monitoring framework to monitor the progress of Year 2000 compliance 
by utility service providers.  
6. Establishment of a reporting framework for Government Business Enterprises (GBEs) to 
report on their Year 2000 progress. This will ensure that we have a comprehensive 
understanding of the risks to the delivery of key Government services from the year 2000 
problem.  
7. Establishing Year 2000 policy and implementation advice for the Commonwealth.  
8. Promoting appropriate testing strategies for business critical systems.  
9. Liaison with the Department of Finance & Administration and industry on Year 2000 
procurement issues.  
10.Provision of secretariat services to Commonwealth Year 2000 Committees, forums and 
user groups including the Commonwealth/State Year 2000 Committee.  
11. Promotion / dissemination of information of Commonwealth and International Year 2000 
activities.  
 
In April 1998, Cabinet agreed to allocate $127 million to assist agencies with remediation of 
the problem within the Commonwealth and for raising awareness about the problem in the 
wider Australian business community. The decision to provide additional funding recognises 
that progress within Commonwealth agencies and the wider business community towards 
Year 2000 remediation has been slower than is necessary to meet the immovable deadline of 
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1 January 2000.  The most recent estimate of cost to the Commonwealth is closer to $600 
million to ensure Year 2000 compliance in its business critical systems. Much of this will be 
funded by agencies through their running cost arrangements.  
 
Federal Legislation and Your Y2K Information Disclosure Statement 
Australian companies have been hesitant to fully disclose the state of their readiness to 
combat the Millennium Bug due to concerns that their statements could be used as the basis 
for subsequent legal action. By offering certain legal protections for Y2K disclosure 
statements, the Commonwealth Year 2000 Information Disclosure Bill 1999 should 
encourage companies to more fully disclose their readiness.  
 
In a recent statement Senator Richard Alston, Minister for Communications, Information 
Technology and the Arts, said “This (Bill) will provide additional information for other 
companies, and for consumers. It will also stimulate the so-called "Good Samaritan" effect 
where large companies assist smaller firms with their Y2K readiness. However, the 
legislation does not generally remove liability for product or service failure as a result of Y2K 
service failure, but a properly authorised disclosure statement will not be able to be used as 
evidence in any subsequent action.” 
 
He further added that “The Government believes that this measure will not only provide 
greater information to the Australian people, but should also demonstrate to the business 
community the benefits of disclosing information on their Y2K readiness.” 
 
Extracting information from the explanatory notes to the Y2K Information Disclosure Bill 
(1999), the following points should be noted by surveyors in relation to the preparation of 
their own Y2K statements.  The bill intends the following: 
 
1. protect a person making a Y2K disclosure statement from civil liability arising from the 
making of the statement - for example, for negligent misstatement, defamation or liability 
under trade practices and fair trading legislation - subject to certain exemptions;  
2. provide that a Y2K disclosure statement will not be admissible against a person who 
made it - for example, the statement will not be able to be used in evidence of the failure 
of Y2K goods and services;  
3. provide that the exchange of Y2K information will not give rise to liability under section 
45 of the Trade Practices Act, which prohibits certain anti-competitive contracts, 
arrangements or understandings;  
4. offer these protections from the enactment of the legislation until 30 June 2001.  
 
To gain protection, the statement must:  
♦ be clearly identified;  
♦ be in writing;  
♦ relate solely to Y2K processing issues; and  
♦ identify the authoriser.  
Protection will also be offered to republished statements - whether in written or oral form.  
 
The legislation will not provide protection if the statement:  
♦ is known by the maker to be materially false or misleading;  
♦ is made recklessly;  
♦ is made in connection with the formation of a contract;  
♦ is made in fulfillment of an obligation under a contract or law;  
♦ is made for the purpose of inducing customers to acquire goods;  
♦ relates to restraining injunctions or applications for declaratory relief;  
♦ relates to civil actions undertaken by regulatory bodies such as the ACCC;  
♦ or relates to civil actions relating to the infringement of intellectual property. 
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What the Queensland Government is doing about the problem 
A report table by the Minister for Communication and Information, Mr. Terry Mackenroth, 
presented to State Cabinet (22 June 1999) showed the Queensland Government was well 
placed to fight off the impending Y2K Bug. Mr. Mackenroth said the report on the progress 
of government departments and agencies showed the Queensland Government was continuing 
to make significant inroads in rectifying the Y2K problem in its own equipment and systems. 
 
He said “…all had completed a minimum of sixty-five percent of their overall assessment and 
rectification work with many as high as eighty or ninety percent. It is particularly pleasing to 
note those Departments responsible for 'life critical' areas such as the Department of 
Emergency Services are among the most advanced in terms of rectifying the problem. While 
we are taking every precaution to make sure our own systems are Y2K compliant it is 
essential to make contingency plans because of the inter reliance between various computers 
and systems which are out of our control," he said.  He also added that "Hopefully we will not 
need to fall back on these but it would be remiss of us not to plan for the worst case 
scenarios." 
 
The Department of State Development has produced a very useful workbook to assist 
Queensland business and industry assess their potential risk posed by the Millennium Bug. 
The main aim of the "Year 2000 Queensland Business Workbook" is to provide quality 
information of the Year 2000 issue and an easy to follow Y2k Project Plan for business. The 
Workbook has information on the cause of the Year 2000 problem, the implications for the 
economy and for individual businesses and an overview of the legal, insurance and taxation 
implications that may effect your business. The ten step Queensland Y2k Project Plan 
includes the following steps: 
   1.Identification of critical business areas  
   2.Determining the potential impact of the Year 2000 problem on their business  
   3.Resource Inventory  
   4.Resource Risk Assessment  
   5.Resource Compliance Assessment  
   6.Development of Year 2000 Project Plan  
   7.Implementation  
   8.Testing, Testing and Test Again!  
   9.Spreading the Word - businesses depend on each other and their customers to stay in 
business.  
   10.The necessity for acting now! 
 
The "Year 2000 Queensland Business Workbook" is available on-line at URL 
http://www.statedevelopment.qld.gov.au  through to publications and look  for Y2K booklet – 
around 50 pages available. Alternatively, the Workbook is available from your nearest State 
Development Centre.  
 
 
How is the Queensland Electricity Industry Placed? 
The largest single industry that has the potential to create the biggest impact to the community 
is the electricity generation and supply industries. As a responsible step, Queenslands’ 
electricity supply sector has initiated the formation of a special committee, QESI Y2K, to 
coordinate the industry’s response.  
 
All risk analysis and testing done to date (early August) indicates that current levels of 
stability and reliability of ELECTRICITY SUPPLY will not be adversely affected by a Year 
2000 problem. This testing is ongoing. The industry's objective is to ensure normal levels of 
supply reliability throughout the Year 2000 transition.  
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Despite the encouraging testing results, the program is not complete and the industry is not 
being complacent. A number of contingency plans are in place and are regularly reviewed and 
tested by the industry's specialist staff to minimise the impacts of any unexpected problems 
with the power systems. While the Queensland electricity supply industry is doing all it can to 
ensure that reliability of power supply is not affected by the Year 2000 issue, and while the 
testing results to date are very encouraging, there can be no guarantees. So it is prudent to 
have contingency plans in place. 
 
 
Conclusions 
As Cook recently discussed in progress towards an industry model, the surveying and 
mapping industry has much in common with other parts of the information economy, it also 
has unique attributes that give it a particular identity and make it recognisable as a separate 
industry. Many parallels exists with the information technology industry and our own, 
particular in addressing and finding workable solutions to challenges faced by each industry.  
 
With the non-negotiable deadline of 31 December, 1999 and the ever increasing demand on 
resources and personnel for all businesses to achieve compliance, surveying firms should act 
now to ensure your business is not one of the projected 10% of serious casualties of the 
millennium bug. For some surveying and mapping businesses, this Y2K challenge will mean 
opportunities to change some specific surveying and mapping systems and turn over a new 
leaf in the next century. 
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